This paper analyses technology policy as a scholarly concern and political practice that needs to be taken beyond the present somewhat singular focus on innovation and deployment. We also need to include an interest in the making of infrastructure, the provision of regulations, and democratic engagement. Consequently, this paper introduces the concepts of socialisation and domestication to overcome the instrumental, economic framing of technology policy. These concepts highlight the importance of embedding and enacting new technology. The suggested conceptual framework is used in a brief synthetic analysis of four examples of technology policy and technological development in the Norwegian context: cars, wind power, hydrogen for transport, and carbon capture and storage (CCS).
Introduction: what is technology policy?
Technology plays a prominent role in many kinds of discourses concerned with improving human conditions and the political management of challenges like global warming, sustainability and employment. In particular, this is expressed through widespread use of concepts like 'innovation' and 'knowledge-based society', which form the basis of much of today's public policies and governance. Arguably, the development of technology has become a sublime that focuses the hope for a better future in a particular manner. This paper is concerned with how we may conceptualise the scope of policy issues involved in pursuing technological development as a way of improving modern societies. Presently, many scholars agree about the need to supersede the present dominance of a fairly singular focus on technological innovation for economic growth, albeit for different reasons, like the need for sustainable transitions (Schot and Geels 2008, Steward 2012) , the impact of non-technological regulations (Paraskevopulo 2012), concerns for the role of activists (Hess 2007) , the need to include broader political economy perspectives (Tyfield 2012) , or the importance of pursuing public engagement and perceptions of risk (Felt et al. 2007 ).
In early science and technology studies (STS), the analysis of science and technology policy was a main concern (SpiegelRösing and Price 1977) . However, the main focus of these efforts was science-government relations centred on R&D, in particular the analysis of how social interests shaped such policies (Cozzens and Woodhouse 1995, Elzinga and Jamison 1995) . While these are important issues, this paper moves in a different direction. Rather than emphasising the role of science policy as an articulation of social interests and power to influence innovation, I want to pursue what may be considered "downstream" issues arising from efforts to integrate technologies in society. Thus, the intention is to complement the efforts of broadening science and technology or innovation policy analysis by developing an inclusive concept of technology policy. This concept should help providing a comprehensive agenda with respect to what the analysis of policy-making with respect to technology may involve.
As a scholarly term, technology policy is not widely used in the social sciences, including policy analysis. The concept is not common in public political discourses either. For example, using 'technology policy' (in Norwegian: 'teknologipolitikk') to search Norwegian news media through the comprehensive database Retriever, we find that the term is rare -in striking contrast to 'science policy' or 'innovation policy'. Maybe 'technology policy' triggers unpopular images of governmental planning and thus runs counter to the present dominance of neoliberalism and the belief in the all-powerful market? Or is it that the concept does not fit the heralded visions of globalisation since it seems to refer to the nation state?
If we turn to STS, we find a number of studies that are relevant to the understanding of technology policy, like work on standards (Bowker and Star 1999) , genetics (Wright 1994 , Jasanoff 2005 or gender (Sørensen, Faulkner and Rommes 2011, Wajcman 2004 ).
Arguably, the co-production approach of STS (Jasanoff 2004) could be useful, for example by considering technology policy as a co-production of technology and policy or of development and deployment. However, the concept of technology policy is usually not part of these scholarly contributions.
Some efforts have been made to provide a more policy-oriented version of STS (Sørensen & Williams 2002 , Hommels et al. 2007 , Raven et al. 2009 ). One way of doing this is to extend the concept of technology policy to be more concerned with downstream issues, like use or domestication of technology (Sørensen 2002a ). Sørensen (2002b) suggests that studies of technology policy should have four main concerns to transcend the dominant economic framing and focus on R&D: (1) Support for innovation, (2) The provision of infrastructure, (3) Regulation, and (4) Public engagement. This paper will use the latter effort as a stepping stone to develop a framework for conceptualising and analysing technology policy. In doing so, there is a need to be reflexive with respect to the relationship between technology policy as an analytic and as a normative concept. Since we find relatively few instances where policy-making efforts are characterised by the practitioners as technology policy, relevant efforts have to be re-assembled (Latour 2005) .
Scholarly contributions have to be treated in the same manner.
Using 'technology policy' as a generic term for issues of governance with respect to technology and technological development is meant to emphasise the need to study such governance as a set of possibly interrelated activities. This is intended to provide analytic benefit but it is also a normative stance in the sense of an implied critique of policy-making efforts that appears to be split up or are rendered invisible.
As suggested above, technology policy issues related to research and innovation have been fairly thoroughly researched. This is above all true with respect to the literature on innovation systems (Archibugi and Lundvall 2001) but also through the concept of triple helix (Etzkowitz 2008 
Technology in use: deployed or domesticated?
It is a truism that demand plays a crucial role in successful innovations. This is considered to be related to understanding user needs as well as user experiences and the related processes of learning (Andersen and Lundvall 1988) . Kline and Rosenberg (1986) introduced the chain-linked model to transcend linear understandings of innovation by emphasising how knowledge and information moved through a variety of chains involving a diversity of actors. Lundvall (1988) proposed an interactive learning model, where innovations were shaped by producer-user interactions. The more recent national system of innovation literature integrates these and supplementary perspectives (Lundvall et al. 2002, Fagerberg and Sapprasert 2011) as do triple helix-oriented research (Etzkowitz 2008) . Still, the innovating company or organisation is at the centre of attention, in some ways similar to classic actor-network theory's understanding of translation as being performed by entrepreneurial scientists or engineers (Latour 1987) .
The concept of deployment transcends this focus through the acknowledgement of the need for policy actions to bring new technologies into use. Deployment policies are concerned with changing the premises of demand as well as users' engagement with given technologies, rather than with analysing consumption and use. Such policies may of course affect innovation efforts, for example by leading to increasing investments in innovation (Hoppmann et al. 2013 ), but that is not the prime target. The main aim is getting new or existing but underutilised technologies in place so that they can contribute to, for example, production of energy without emissions of CO2. where the concern for demand might be extended into a concern about use. In a sense, the deployment perspective also black-boxes demand by making it into an issue only of accounting, overlooking the potentially dynamic and reinforcing effects of creative use.
As already suggested, an alternative to the fairly instrumental deployment thinking is to be concerned with processes of appropriation of technology -the ways in which technologies embedded in society, and how technologies are affected by the processes of embedding, including cycles of embedding, dis-embedding and re-embedding (Giddens 1990 ). This would be in line with basic tenets of STS. How may we theorise such processes of technological change, focusing on use and the ways in which a diversity of publics engage with new technologies?
STS offers a host of overlapping possibilities. In the light of the focus on R&D, so prevalent in technology policy studies, an interesting proposal is to study the socialisation of scientific and technological research (Bijker and d'Andrea 2009 ). This could mean reframing the policy issues related to innovation and deployment as a need also to develop specific socialisation policies to provide what Mowery et al. (2010) call R&D support programmes. Actually, the socialisation perspective goes further in its insistence that the embedding of new technologies potentially implies a very comprehensive set of tasks, distributed over many areas.
Bijker and d'Andrea identify six such socialisation areas: (1) scientific practices, (2) scientific mediation, (3) scientific communication, (4) evaluation, (5) governance, and (6) innovation. Consequently, potentially, there are a manifold of agents of socialisation, which should be found in scientific institutions, NGOs, government agencies, etc. The problem is, according to Bijker and d'Andrea, that the work of socialisation is not done: "(I)n Europe, the "agents of socialisation" seem to be few; they often work in hostile environment, where resistance and hindrances limit the "systemic" impact of their action; the degree of acknowledgement that they receive from public institutions varies country by country, but overall it appears to be limited; they prevalently act in an "atomised" way, or create short and scarcely visible operation chains" (ibid, p. 22-23, emphasis in the original).
Compared to the deployment perspective with an ontology characterised by an economic framing and a focus on barriers, the socialisation approach as outlined by Bijker and d'Andrea is broader and more concerned with the potential for facilitation of societies' and social communities' appropriation of science and technology.
Their concept of 'agents of socialisation' is helpful in identifying who should be expected to do the work of bringing science and technology out of scientific institutions and into use.
Of course, the idea that scientific and technological research or technology needs to be socialised is a basic STS tenet. Technologies only exist as sociotechnical entities. They are developed through reflections about achievements and use, including commercial intentions. As Latour (2005) reminds us, there is a lot of work by a diversity of actors involved in the translation efforts through which new embedded technologies emerge. Thus, actually, much socialisation is and has to be done. However, this work as well as the technologies involved are often rendered invisible and forgotten (Winner 1977) . This means that the efforts of the agents of socialisation are easily overlooked. Bijker and d'Andrea are correct in their call for more and improved socialisation efforts. Still, if we are aware of the lack of visibility of the efforts of agents of socialisation, we may be able to observe more of it. This is important when we are concerned about the potential scope of technology policy.
We should also recognise that non-human actors too may be important agents of socialisation. While we may discuss how we should understand the ways in which humans and non-humans interact (Pinch 2012), we should not overlook the importance of infrastructure in shaping and facilitating the shaping as well as embedding of new technologies, including how new technologies are interpreted (Bowker and Star 1999) . For example, fuel-cell cars will not be socialised without a network of hydrogen filling stations, which facilitate the practice of refuelling hydrogen as well as signifying that fuel-cell cars are a viable alternative to petrol-powered cars. Equally important are regulations, which set standards and provide risk management that are vital socialisation efforts. Thus, we need to multiply the number of socialisation areas that Bijker and d'Andrea identify.
To summarise, the paper has argued an extended conceptualisation of technology policy to include concerns about socialisation, together with innovation and deployment, as well as the interaction of these sets of activities. However, we need to explore the processes through which new technologies are embedded in society; how they may be enacted and made sense of by users. This concern points towards domestication theory as an approach to study such enactments and sense-making (Sørensen 2006) . Domestication takes place in many areas and involves a multitude of actors. It results in practices with regard to use, provides meaning to the technology in question, and depends on users managing cognitive challenges related to learning and understanding the technology. Some technologies are domesticated swiftly across a broad spectrum of the population, while other technologies become domesticated slowly and/or by small communities, and some technologies are not domesticated at all. Arguably, socialisation efforts should help technologies, or scientific knowledge for that matter, become domesticated. Domestication of a given technology means that it has been deployed, but the observation that the technology has been deployed tells us nothing about sense-making and the development of practices. To get such knowledge, we need to study the actual process of domestication.
This means that the study of domestication provides measures from which we may assess innovation, deployment and socialisation. With respect to innovation, the understanding of user needs is vital. Technologies have to be domesticated to be considered employed, and domestication failures may indicate socialisation flaws.
However, these relationships may be contested, competitive and filled with conflict. Technology policy is a field of articulation of interests and thus of controversy. Thus, it has to be approached with this in mind. There may be good reasons that some technologies do not become deployed, socialised and/or domesticated, and anti-deployment and anti-socialisation strategies may be acceptable, even fruitful, for a host of reasons.
In a concept of technology policy concerned with innovation, deployment, socialisation and domestication, it is important to note that in relation to new technologies the public may play a complex of roles, as consumers, citizens and users. Technology policy may address these roles more or less explicitly, depending on scope and focus. If we are to improve our understanding of technology policy, we need to study how the different roles are catered for -if at all.
Let us briefly consider some examples. Today, nearly everyone in Norway is familiar with SMS (short message service), which is an integral part of mobile telephones and developed as part of the tele- In the next section, the aim is to demonstrate the potential of the proposed framework to analyse technology policy activities, with an emphasis on socialisation and domestication. We shall also see that such policy-making is complex, multi-sited and multi-actor. With respect to socialisation efforts, the situation is more complex.
Existing regulation provide a licencing system that calls for developers of wind power to inform and engage the local public, while the power grid infrastructure has imposed limitations with respect to constructions (Gjerald 2012) . Gjerald shows that industrial actors working with wind power see the licencing system as bothersome because it is time consuming, but they also acknowledge the usefulness of the system exactly because it acts as a socialisation machinery. Two public institutions are part of the system as socialisation and deployment actors; the Norwegian Water Resources and Energy Administration (NVE) and the energy transformation directorate Enova. Enova oversees funding support while NVE grants licences.
For a long time, news media together with environmental organisations were the most important socialisation agents with respect to the interpretation of wind power. In the 1980s, wind power was framed positively as an environmentally friendly technology, but this changed during the 1990s. Increasingly, the framing of wind power became critical, with an emphasis on wind turbines being in conflict with conservation of nature, as noisy, ugly and dangerous to birds (Bye and Solli 2007, Solli 2010) . Some scientists have tried to counter these views, and according to surveys, the general public is quite positive to wind power (Karlstrøm 2012). Moreover, most of the constructed wind power parks have met with little local resistance. Actually, local communities may want such parks because of benefits in terms of income, employment and improved roads. To some extent, this is the result of local governments acting as socialisation agents (Rygg 2012) .
It is interesting and important to note that the Plan and Building
Act -a legal instrument that regulates all kinds of major construction work in Norway -actually works as a piece of important socialisation machinery for wind power technology and many other technologies as well. This shows how technology policy to some extent has been automated in a way that has little visibility. The lack of concern for grid capacity, which has been and still is a bottleneck for wind power, is another indication that policy-makers may have thought financial measures, including R&D investments, to be sufficient efforts to achieve deployment of wind power. 
CCS -the Norwegian "moon landing" project
The idea that climate change mitigation could be achieved through technologies for capturing, transporting and storing CO2 has There is little doubt that the international situation with respect to CCS is quite challenging (Scott et al. 2013) and that a supportive technology policy needs to be comprehensive (Markusson et al. 2012 Thus, domestication has a different role than the three other concepts. Understanding domestication, the activities undertaken by customers, citizens and users to finally embed the technology in question, is important to be able to select and shape measures to effectively stimulate innovation, deployment and socialisation towards intended outcomes. In particular, socialisation efforts should be developed from insights into the performance of domestication or at least in dialogue with such performances.
Bijker and d'Andrea (2009) rightly observe that socialisation in most cases is given insufficient attention or even neglected. To some extent, this may be due to the assumption that there are systems already in place that cater to socialisation so that policy-makers may remain unconcerned about such issues (cf. the wind power example). On the other hand, such systems of socialisation also need to be acknowledged when we analyse technology policy practices.
Analysing these systems may also remind about their existence as well as allowing assessments of their effectiveness. For example, there is a well-articulated expectation that scientists should engage in explaining their research to the public, but the systems set up to achieve this are not working very well (cf. the CCS example).
The neglect of socialisation challenges is probably also related to policy-makers' way of understanding demand as primarily an economic issue of consumption, downplaying the fact that consumers are also citizens and users. As citizens, the public may want to be involved in innovation and deployment of new technologies, at least to feel informed to the extent that they trust innovation and deployment actors. As users, people want to understand and make sense of the practices they may develop from new technologies.
Socialisation efforts should cater to both needs.
The four examples discussed above may be analysed to showunsurprisingly -that technology policy actions are multi-sited, multi-actor and multi-purpose. This complexity has not been dealt with in this paper, because the main concern has been to argue the need to include more sites and actors -in particular related to the inclusion of socialisation concerns. In order to deal with technology policy-making processes, further development is necessary to provide a better understanding of the role of non-human actors. One avenue to explore, given the emphasis on socialisation and the need to think about domestication, would be a concept of reflexive policy-making regarding technology. This could draw upon suggestions found in Beck (2006) and Latour (2007) to study policy-makers' processes of learning about and interpreting the embedding of new technologies.
Thus, there is considerable need for scholarly work to explore and systematise the analysis of technology policy as theory as well as practice. Hopefully, this might benefit the doing of technology policy. When technology is seen as sublime with respect to the society of the future, it would be nice to be hopeful that the embedding happens in ways that increase the probability that the assumed sublime qualities are realised.
